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LITTLE, BROWN, &-CO.,| 


110 Washington Street, Boston, 
Have recently published 


SMITH’S DICTIONARY OF THE BIBLE. 


A DICTIONARY OF THE BIBLE, mnie 
its ANTIQUITIES, BioGRAPHY, GEOGRAPHY, an 
Natura History. Edited by Witt1am Situ, 
LL.D. To be completed in two vols. Uniform with 
the Dictionaries of Biography and Mythology, 
Antiquities, and Geography. Vol. I. Thick 8vo. 
Illustrated with numerous maps and wood-cuts. 
Price, $5.00. 

The scope and object of the work may be briefly defined. 
It is a Dictionary of the Bible, and not of Theology. It is in- 
tended to elucidate the antiquities, biography, geography, and 
natural history of the Old Testament, New Testament, and 
Apocrypha; but not to explain systems of theology, or dis- 
cuss points of controversial divinity t has been 
the aim of the Editor and Contributors to present the infor- 
mation in such a form as to meet the wants, not only of the- 
— students, but also of that —_ class of persons who, 
without pursuing theology as a profession, are anxious to 
study the Bible with the aid of the latest investigations of the 
best scholars. . . . . . The Editor believes that the work will 
be found, upon examination, to be far more complete in the 
subjects which it professes to treat than any of its predeces- 
sors. No other Dictionary has yet attempted to give a com- 

lete list of the proper names occurring in the Old and New 

Testaments, to say nothing of those in the Apocrypha. The 

present work is intended to contain every name, and, in the 

case of minor names, references to every passage in the Bible 
in which each occurs. 


THE MATHEMATICAL MONTHLY. 


The excellent notices which the Monthly continues to receive 
| from both sides of the Atlantic must be a source of great encourage- 

ment to all its friends. The Lady’s and Gentleman’s Diary for 
1861, edited by the eminent mathematician, Pror. W. S. B. WOOL- 
HOUSE, contains the following : — 


‘* This American periodical, which has now completed its sec- 
ond volume, continues to be most ably conducted, and is well sup- 
| plied by talented correspondents. Besides numerous mathematical 
questions and solutions, it comprises original papers of considerable 
variety and sterling interest, and its publication must contribute 
largely to the diffusion and adv t of math tical science.”’ 

A recent number of the Boston Daily Transcript gives the follow- 
ing item :— 

} f AMERICAN LITERATURE ABROAD. — Fourteen columns of 
| the last Atheneum are devoted to two American authors — Motley 
and Emerson. That paper, which ag commends anything from 
| this side of the Atlantic, gives ‘ The Mathematical Monthly’ the 
| following first-rate notice. That magazine is published at Cam- 
| bridge, and edited by Mr. J. D. Runkle : — 
} sé This is a collection of simple things for comparative elemen- 
| tary students. Our English mathematical journals are very lofty, 
| and the beginner has no partinthem. This American journal is 
| full of pleasing elementary matter, and contains some things worthy 
| the attention of the finished mathematician. We should like to see 
| the same sort of thing in England ; but where are we to find the 
| editor? He must be of high knowledge and elementary turn com- 
| bined, with firmness enough to keep his journal down to the intel- 
| ligible point by refusal of contributions of too lofty a character, and 
skill enough to keep it up to the interesting point by selecting from 
the loads of lower learning with which he would be inundated.’ ”” 
The next number will contain a portrait on steel of Sin JOHN 
HERSCHEL, engraved from a recent photograph, together with a 
complete list of titles of all his writings, two hundred and twenty- 
four in number. 
Those in arrears are earnestly requested to remit their subscrip- 
| tions, if possible, before the issue of the next number. 


| SEVER & FRANCIS, Postisuers, 
, Cambridge, Mass. 
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PRIZE PROBLEMS FOR STUDENTS. 


I. Given 
(1) a&—3at+ (2+ 4y) 22+ (4y4+1—2a)2?—(2a+4ay)er—4y, 
(2) x=b+y, 
to find z and y by quadratics. — Communicated by Prof. E. W. Evans, 
Marietta College, Ohio. 
II. Describe an isosceles triangle having each of the angles at the 
base double of the third angle. 
III. Which is greater, 2 tan (¥2—1), or 3 tan? } + tan™ J? 
— Communicated by Pror. Ricnarp Correr, Baltimore, Maryland. 
IV. In any spherical triangle 


sin s sin (s —a) sin(s—b) sin(s—c) _ cosa cosh cose—1 


cos S cos (S—.A) cos (S— B) cos (S—C) — cos A cos Beos C+1’ 


in which s=}(a+6-+c), S=}4(A+ B+ C)* 
V. If the earth be completely covered by a sea of small depth, 
prove that the depth in latitude 7 is very nearly equal to 





H (1 — « sin?/), 


where H is the depth at the equator, and «¢ the ellipticity of the 
earth. 


Solutions of these problems must be received by May Ist, 1861. 





* This problem was misprinted in No. XII., Vol. II. 
21 
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AWARD OF THE PRIZES FOR SOLUTIONS OF PROBLEMS 
IN No. II., Vol. III. 
Tue first prize is awarded to Grorce A. Osporne, Jr., Lawrence Sci- 
entific School, Cambridge, Mass. 
The second prize is awarded to Davin Trowsrines, Perry City, N. Y. 
The third prize is awarded to Asner B. Evans, Madison University, 
Hamilton, N. Y. 


The fourth prize, to junior competitors, is not awarded. 


Prize SOLUTION OF PROBLEM I. 


Prove that the surface of a sphere can be completely covered with the surfaces either 
of 4, or of 8, or of 20 equilateral spherical triangles. 


Suppose either a tetrahedron, an octahedron, or an icosahedron to 
be inscribed in a sphere. Then planes passing through the edges of 
the polyhedron and the centre of the sphere will divide its surface 
into either 4, 8, or 20 equilateral triangles. This solution is given 
by nearly all the competitors. 

The solution of Problem II. by the usual formula is obvious. 


Prize SoLtuTion oF Prosiem III. 


By AsHER B. Evans, Madison University, Hamilton, N. Y. 


(x+a+b’+(e#+e+4) _ m 
(e+a+ecy+@+b+d)y n° 
Find x by quadratics. 
Since the sum of the fifth powers of two numbers is divisible by 
the sum of the numbers, both numerator and denominator of the 
first member of the given equation is divisible by 


24+a+d+ec+d. 
Performing this division, and putting P= 2z-++-a+)+c+d 


in the result, we get 





(1) RxSPetat) peta) +5 eto etetay 
P—5P*(zfa+e) (@pb+d)+5(e@+a+ep(e+ot+dy— 


m 
a’ 
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P—a—b—c— 


But z= 5 


reduction, 
(2) Pr 10 {@+ 9) — C+ a) PPT 5 (e+ O'— C+} _ m 
P*+ 10 {(a@+ ¢)*— (6-44)*} P?+5 {a+ c)?— (6+ d)*}  n* 
By putting p=(a+sP—(e+ a, g=(a+cP—(b+<a¥, 


(2) becomes 


(3) P#4 5 


—m 





F: which, substituted in (1), gives, after 





10 2. oO 
(np —mq) P= a (mq —np), 


or 

(4) P4+2AP=—A, 
by putting, _— (tp — mg) = A. 
From (4) we get the four roots, 


P=+(—A+t V(A—}3)—})- 


: ; P—a—b—c—d . 
These values of P, substituted in « = ——* 5 <—' give four 


of the values of z, and the fifth is given by putting the divisor 


2¢+a+b+c+d=—0. 


Therefore oe on siete 


is the fifth root. 
W. D. Mersnon’s solution is similar to the -above. 


Prize SoLvuTion OF Prosiem IV. 
By Davip TrRowsripcE, Perry City, Schuyler County, N. Y. 


A fraudulent tradesman contrives to employ his false balance both in buying and sell- 
ing a certain article, thereby gaining at the rate of 11 per cent more on his outlay than 
he would gain if the balance were true. If however the scale-pans, in which the article 
is weighed when bought and sold respectively, were interchanged, he would neither gain 
nor lose by the article. Find the legitimate gain per cent on the article. 


Let z denote the fraction of gain or loss in weight by using the 
false balance, and r the legitimate gain per cent. Every actual unit 
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of weight weighs 1-+ « when sold, and 1—z when bought ; he sells 
each unit for (1-+-r)(1-+-2), and buys it for(1—z). His gain is 
therefore (1-+-r) (1+ x) —(1—~z), and the gain per cent is 


1 r)(1 x)—(1—~az 
(1) (i+r) (1 +2) —(1—z) _ ,, “ore 


l1—z 


by using the false balance. By interchanging the scale-pans he 
would buy an actual unit of weight for 1+ 2, and sell it for 
(1+-r)(1—z2); therefore 


(2) (14r)(1—2)—(142)=0, 


since by the question he neither gains nor loses by the transaction. 
Equations (1) and (2) give 


(3) (lpr) y= ltr tay, 
(4) 
Combining (3) and (4) we get 

(1+ 7r?—(1+7r)= ws 


or 10 per cent is the legitimate gain. 


Prize SOLUTION OF PROBLEM V. 
By GrorceE A. OsBorNngE, Jr.,-Lawrence Scientific School. 


Show that in the parabola the half sum of the radii vectores drawn to the extremities 
of any are whatever, is equal to the radius vector drawn to the summit of the diameter 
passing through the centre of the chord and parallel to the axis, plus the part of this 
diameter intercepted between the are and the chord. 


Let CD be any are of the parabola, and F the focus. From C 
and D, the extremities of the chord CD, and also from its middle 
point, V, drop perpendiculars, D 0, VP, and C Q, upon the directrix 
AB; and let M be the point in which VP meets the curve. Draw 
the radii /'C, FM, and FD; then by the known property, that any 
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point in the curve is equally distant from the focus and directrix, 
we have 








PN = }(0D+ CQ) = }(DF+ CF) 
= PM+MN= MF4 MN; 


-, MF+ MN = }(DF+4 CP). 
























Several of the competitors gave substantially this solution. 






Mr. G. B. Hicks gave the following solution : — 
Let the abscissas of the extremities of any arc be designated by 


z, and 2, and the radii vectores drawn to these extremities by 
r, and fp. 











Then calling the equation to the curve y? = 4m 2, we have, from 
the fundamental property of the parabola, 








r= 4+ Mm, 1, = 42 +m, 
“ 2(n +) =2(4+H)+m. 
Again, let the radius vector drawn to the summit of the diameter 


passing through the centre of the chord and parallel to the axis be 
denoted by 73, and the abscissa of the summit by 23. 


And let 4 equal the part of the diameter intercepted between the 
are and the chord. We have 






















3 = 43 + m. 
And since the abscissa of the centre of the chord is 4(z, + 2), 
= 3(% + %) — 4%; 


tm fh=F (44m) + m= 3(n+")* 

















* One member of the Committee for awarding these Prizes has resigned. We shall here- 





after attend to the duty, as it is often inconvenient for the Committee to report in time for the 


press. Besides, we have no right to demand the continuance of a serious labor so long and so 
ably performed. — Ep. 
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FIRST PRIZE ESSAY.—-ON THE CONFORMATION OF THE 
EARTH. 


By G. W. Hitt, Nyack, N. Y. 


1. Att the particles which compose the mass of the earth are ani- 
mated by the attraction of gravitation. The law of this force is, 
that the attraction of any atom for a spherical surface of material 
points, described about it as a centre, is constant. Hence, if the at- 
traction of an atom for a material point be represented by A, and r 
be the radius of the spherical surface, and V the number of material 
points in a unit of surface, the attraction of the central atom for the 
spherical surface is 4 V7? A = a constant = —4a2NM. Whence 


J 
A=—- 
v 


T ° ; os : 

;; that is, the attraction varies inversely as the distance 
squared. The constant J is called the mass of the attracting atom. 
We have given A a negative sign because it represents a force 


tending to decrease the line r. 
M 


: dV , = , 
2. Making A= —, then V=—. VD is called the potential 
r Tr 
function, and has this property: that if the partial differential of it 
be taken with respect to any of the three spaceal co-ordinates of 
which it is necessarily a function, the result will be the partial force 
in the direction of that co-ordinal axis. 


3. If the attraction of a single atom give V= ol , denoting the 


distance by D, the attraction of an indefinite number or assemblage 


, ; A . 
of atoms will give V=S. =. If &, yw, m represent any three lines 


A 4 
dz’ dy’ dg 
ing in each of these three directions respectively. In a rectangular 
system D= {(x— av’? + (y—y P+ (e—2)*}', the accented let- 
ters pertain to the attracting atom, the unaccented to the attracted. 
Consequently, 


at right angles with each other, then are the forces act- 


dV M ny @V M rn aV M , 
(1) = = §.— HF (r#—#’), a= S.—F(y-y ) sp = SN -H (2-2 ). 





4. Differentiating again, 
( d*V 
dx? 


d?V 
(2) vrs. 
d?V i 
| ae = 8. 


In this differentiation M has been regarded as independeut of 2, 


= 8. 





y, 2; but in order to render equations (2) altogether general, the 
attracting mass must be considered as extending into the point .”. 

Let @ be the density of the atom occupying this point, which becoiics 
zero when the attracting mass does not reach the point. This 
may be regarded as spherical, then for it 1/7 = ane = substituting 


this value in equations (1), the results are 


itom 


aV _ Ane cy dV 


* 


dV 


4 , 
—2), dy 3 (Y —y); _ 


4 . . 
Hence we must add the term — —" to the right members of equa 


tions (2), and then we can regard D as having always a finite value. 
By adding these equations, there results 


d*V @*V 
(3) ret ee te + hee =0. 
The integration of this gives V; 9 is a function of 7, y,2; in the case 
of solid bodies, as the earth, a limited function. 
5. Transform (3) to terms of polar co-ordinates ; put 


a=ry(1—p’) cos a, r=Y(r?+/ 


=r y(1—p?’) sin @ ae 
y V(1 — p*) sin o, H= Teast 
S= Pru, o = tan 2 
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Fy , &F __ {dr , dr )aV 
dx? + Tp dy* +" dz? eo ltet apt te i dr® r+\Fatie taal \d 
=f 
¢ B+F A ae + ee apts 
dw? 


\oatgatae get |e, ny oye 


rid av av 
_,§d@- r d. Se d . 


eG tee 


+ + 











Hence (3) becomes 


def @201—)S 


(4) SRO Oe, tae ae 


6. To show the application of (4), take the simple case when the 
surfaces of equal density are concentrically spherical. Placing the 
origin of co-ordinates at the common centre, g becomes a function of 
ry alone, either continuous or discontinuous, as the case demands; 


and evidentl . 0, on 0; therefore (4) becomes 
Y du dw 


2aV 


d.r 
“t 42zor= 0. 





, ‘ dV al 
By integration, Fp = (OC —4afordr)r. 
4nfor*dr, between the limits 0 and +, is equal to the mass con- 
tained within the sphere whose radius is 7; denoting this by M, it is 


clear that C = 0, since the expression must agree with that for the 


c= 5 Or the principle 


may be stated: “The force acting on any point, wherever situated, 


attraction of a single atom. Thus 


equals the mass of all the particles nearer the nucleal centre than 
the point attracted, divided by the square of the point’s distance 
from that centre, with the negative sign.” 


7. The earth revolves uniformly about a constant axis; hence, to 


remove our problem from dynamics to statics, it is necessary to in- 
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troduce the force of pressure called the centrifugal force. Making 
the co-ordinal axis of z coincide with the earth’s axis, and 7’ denoting 


the period of its revolution, the potential of the centrifugal force is 


v=" (ety) =p P(—e) 


Since this force animates every particle, include its potential in J, 


and make V the potential of both gravitating and centrifugal force. 


Bn? , 
It then becomes necessary to add to (4) the term — a r; 
av a2V 
eo! . #. si M 
= dr ~ dw2 v1 I 
oe = + +H at 4ale—7)*=0 


8. To apply this equation +o the solution of the earth’s conforma- 
tion, we must combine it with some condition of equilibrium. From 
the manner in which the atmosphere and ocean cover the earth, we 
may conjecture it was once fluid, and in solidifying preserved the 
form it had taken by the laws of hydrostatics. In passing from the 
solid earth to the ocean, and from the ocean to the atmosphere, there 
occur two faults in the continuity of the earth’s density; hence ¢ is 
strictly represented by a discontinuous function. But as the mass 
of the ocean and atmosphere is about 3,55 of the whole, its influ- 
ence may be neglected, and @ supposed continuous from centre to 
surface. 

9. If p is the pressure, then dp=odV, and V+ B= 0, is the 
equation to surfaces of level, B having a different value for every 
surface. Let @ be a function of p, and thus of V. In (5) make 


4x (9— a) =S (0) 


10. The centrifugal force being small compared with gravity, may 
be regarded as a perturbing force. Supposing at first this force is zero 


the particles would arrange themselves symmetrically about a saiiiohy 
VOL. III. 22 
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since there is no reason why they should accumulate in one place 


rather than in another. Take the origin of co-ordinates at this 


dV hd 


centre, then ae 0,-—= 0. Thus (5) becomes 


dv 


ae t+7s(V)=0. 


Consequently V is a function of 7 alone, and the general equa- 
tion to surfaces of level, V-+- B= 0, when solved gives 7 = a con- 


stant; these surfaces are, then, concentrically spherical. 


d.r* 


11. The term hel ”*(1— uw’), which the centrifugal force intro- 
duces into JV, its which causes a departure from the spherical form, 
does not contain , and so whatever derangement it may produce, 
cannot introduce @ into V; that is, the earth is a solid of revolution. 
Consequently (5) becomes 


2.7 dV dv 


(6) ef Pe tern) = 


12. From the form of this same term it may be concluded that 
(7) V=Y+ YW + You + Ke... 2. Yiu", 


where JY; is a function of r alone, and a quantity of the order of the 
ith power of the centrifugal force. Substitute this expression of V 
in (6) and put the coefficient of u* resulting equal to zero, and let 
the coefficient of u* in 7? f(V) be U;, then 

9 @ Yi 


(8) ad 4 (2i+1)(2i+ 2) ¥,,,— 217241) ¥,40,=0. 


This equation has the inconvenience of introducing Y;,,; let us 
therefore assume more generally V = 2. V; M;, V; a function of 7, 
and M; of u, V; being of the same order as Y;. Substituting in (6), 


9 aVi o, aMj 
d.r* = d.(1 — pu’) as - 
2." M4+2.V, Tn + /(2.V,M,) = 0, 





which may be written 


— , dln) Fe 
(9) 2. M42. 7 4+ 2.7%M=0. 


In order that the left-hand member may be arranged in a series of 
the same form as 2. V; M@;, we must have 


d. (1 —p*) ¢ dMi 
du 





=nM,, 


in which x is independent of «. We may determine x from the con- 
sideration that V; being of the same order as Y;, M, cannot contain 
any higher power of « than uv”. Making M@;= 2./, u*, this relation 
results: k,,, = eae k,. To make this nei end at /;, 
n must equal —27(27-+ 1); and /,,, = ST @ on ) k; 5 
hence, putting 4) = 1, which is allowable, 


1.2.3.4 


2...2¢(2i4+1)...(4741) 9, 
a 1.2.8...2¢ - 


(0) a we — BED 9 4 SOMO OTS 


For V; we have from (9), by rejecting the sign & and dividing by ©, 
this equation: — 

d.r2 2% 
(11) ar 227+ I) V+ %=0. 


From the expression (10) we easily deduce 


- 2 1) (27 3 ‘— 2 1) (4¢+ 
AR Hee CF0 S99 4 SENG Dy... 
(7 Pine ™ 
js 1.2.(2i-+1) @i-+3) Qtek: 


The reversion of which is 


= ..(2i—1) - , ¢+1)(2i+1) 7 
(13) Y=+ a SCE .(4¢—1) ¥i--~ Es ee Vins 
G +1) @+2) @i41)(2i+3) 1 
+72. i -+3) i +5) Fis2 + Xe. . 














The upper sign is to be used when 7 is even, the lower when 
odd. From (10) we obtain 


(14) MP=4—4M@+ 3M. 





From this and the equation 7° f(2.V; M;) = 2.7, M,, pursuing 
the approximation to quantities of the second order, we get these 
expressions for Zi, 


rT, =f (Vi) +2 VBS" (N%)+ &e.... 
(15) i T, =Vif" (Vo) — 3 V2 SF" (Vo) + Ke. ... 
rT, = Vas’ (Vo) + #5 VES" (Vo) + &e. ... 


If quantities of the second order are neglected, the two differential 
equations to be integrated are 


d.r2t% 
"4 FV) =0, 
(16) | 2M 


d.7 
“"* _ 6,477 (%) =0. 


To pursue the analysis farther would require a knowledge of the 
form of f(V). 

13. However, when the point 7, u, @ is without the surface of ‘the 
earth, (11) can be integrated. Supposing the point not to partake 
of the motion of revolution, the centrifugal force must be neglected, 
and since g = 0, generally 7; = 0; consequently (11) becomes 


d 72 avi 


(17)  _ 24(2i+1) V¥,=0. 


dr 


The integral of this is V; = a,;7% + 3,71, in which a,;—= 0; oth- 
erwise the earth’s attraction would be infinitely great at an infinite 
distance. From the equation V= 2.V; V;, by giving 7 successively 
the values 0, 1, 2, &., we have, then, 





(18) WV = byr7 +4, 7-9(1— 382) + by 9(1— 10? +88 wt) + &e. ... 
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We have written V in this case V. If r, tu, @ is situated in the atmos- 
phere or at the surface, and revolves with the earth, we have only to 
add to V the potential of the centrifugal force he 7? (1— yp’), and may - 
then call it V; and for points within write V. 

14. The integration of (11) introduces an indefinite number of 
constants, of which the superfluous are to be eliminated in the usual 
way of treating partial differential equations, viz.: by equations of 


limitation ; which in the present question are the equations having 
IV dV dV 
ir? du’? dw’ 
derived from the integration of (5), must have the same value, 


places at the limit of the attracting mass. At this limit 


whether @ in that equation equals zero or its value at the surface. 
Consequently we have 


d.(V—V) _ d.(V—V) __ d.(V—V) __ 
™" —“s, eS du == 9, dw aii 
( 3 
Hydrostatics furnishes two other equations, 
(20) V+B=0, V+P=0. 


These five are all equations to the same surface, of which it must be 
noticed that they are not all independent, but any one is a conse- 
quence of the other four. They will give all the conditions needed 
to eliminate the superfluous arbitrary constants. The last of (19) is, 
since V does not involve o, an identical equation; select then the 
first of (19) and the two of (20) for the purpose of elimination. It 
is evident from V = 2.V, M,, that each one of these equations to 
the surface can be transformed to this shape: r= 2.c¢; M,, ¢; a 
constant and of the 7th order with respect to the centrifugal force. 
By substituting this value of 7 in equations (19) and (20), and equat- 


ing the coefficients of M/, generally to zero, and rejecting the two 





involving B and B’, we have, pursuing the approximation to the 7th 


order, 3¢-++ 1 equations. The constants they involve are the con- 
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stants resulting from the integration of (11), 2¢7-+ 2 in number, and 
the constants ¢;,, 7-1 in number, in all 3/-+ 3. Thus two con- 
stants are left indeterminate, which is as it should be, since the units 
of length and density are arbitrary. We may assume, then, ¢ —=1; 
making this substitution in V+ B= 0, using accents to denote 
differentiation and putting 7 afterwards equal to unity, and taking 
account of quantities of the second order, we have 


(21) } 2a tVU— %a{Voa+2K}= 0. 
Vo co + Vo + #4 & { yo + 2Vy} = 0. 


Treating V + B’ = 0 in the same way, two similar equations result, 
which can be evidently derived from (21) by making 


4 n? 2 n? - 
oo 2 T an B yt ae 
Y=bhr +e" NU=bhs +3a” and WY=hr%, 


— +, - 2a 9 
2) by ome b, — #c}2 bye, —6b,+ m= 0, 
” + ‘ 8x? 

Peat ba #541} 24—6h+ 3701 = 0. 


. d.(V—T 
From the equation =" _ 0, also we have 


: : : 82 
Vi +2e$ if 2 T= — by pan + 2¢ —6bye,+ 2 24d, + 5 >} 


: 8 n? 
Vi +h — Fe Von 2K = (20 vt aaa)e — 3d, + one 


(23) : —taf—shatah+ rat, 
Volley Vy + Bh ey § Vole, +2 Vi! = 2dyey—5d, 


8 n?). 
+#a}—6hat4h+ sm! 





Equations (22) and (23) can be reduced to the following simpler 
forms : — 
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bb =—f1+ Fat ie—tqa teas iV +talha+2n'}, 
(24) 4 4=} d—#ra—t4—F(1—-$) & 
by = Sey — Yeqer + $$ ci} bo, 


es, Ree aaiih tine Nid ts 
Vil t+ Vit Bei$ Vala 2Ki'| — Ba— tegat Hh aij Wi =0, 


nm 


- 4 n? 9 
if we make Fy = 7 {4 (1—3a) + 3 d,. 

15. In this article we shall neglect quantities of the order of ¢. 
Let denote the quantity obtained by dividing the second member 


of the second equation of (23) by the second member of the first 
equation, then 


— $i, +- ts, + fhe b 
w= 3. . — —= 64+ 9—97; 
0 0 





‘ 36 
from the second equation of (24), 3¢ = 7, +- Z = e, the approx- 
imate value of the earth’s compression, as is clear from the equation 
r=l1+e(1— 3p’) + &e.... Hence by addition 
(26) etw=6yti7—63=$¢ 

0 

The relation enunciated by this equation is known as C.arravt’s 
Theorem. 


16. The equation of the earth’s surface is 


r=1+a(1— 3u’)+ ¢(1—10u?+ 35 w*t)+ &e.... 
=(1+¢+¢)}1—[8 e, (1—e,)-+-10¢.] w?+-3,.cou* + Ke....} 
(27) =as1l+e, sin’*? 0+ e sint@+ &e....}; 


in which 6 is the geocentric latitude. Ife represent the compression, 
or part of its own length by which the equatorial radius exceeds 
the polar, 


(28) e = .—e, — ey = 3 ¢,(1— 4) — § ee 
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17. Denoting the normal or astronomical latitude by 6’, we have 


>). 2e,.—ej . 
(29) &=é—tan™ <r =0—\a+a— sin 20 — 2 “ sin 4 6, 


the reversion of which is 


(30) O= +fe+e—$F | sin 204+ Pat $4 in 467 


18. A line geodetically measured on the earth’s surface is clearly 
the shortest possible; hence, if ds is the element of the curve, by 
the principles of the Calculus of Variations, d.fds + AdV= 0, a 
being the indeterminate multiplier of 5V. Also, 


1? —d/ rdy 2(] 2) 2 

ds = di i— er? (1—p*) do’. 

The coefficients of 57, 3,3 each equal zero ; retaining only that 
of d@, as sufficient for our purpose, we have 


d @ 


d.J2(1— pt) S 


te 0, or /r(1 —")> az oh. 


That is, the sine of the angle made by this curve with the meridians 
varies inversely as the distance from the earth’s axis. Hence 


tu abVit (Oe | ds _ Vid (Ge 


— =< coments — . an —_ _— - 
du (1— pw’) VF O— p) — a? du VPd—-)—@eF 
Taking account only of the first order with respect to 4, 


pe. 3 hepidu _ 
— Up) y¥a—#P—w) Pp) 
1+A2 og 


(31) o=C—sin™ ee + he {sin = ae, ft 
Lp ; vi—r)y y—h— 





This, then, is the equation to the curve; if @, @, are the extreme 


values of @, and w, 4, those of wu, A can be found from the expression 
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fora, —o,. If is the angle made by the curve with the meridian 
at the commencement, then 4 = cos @ sine(1-+ ¢, sin’ @), and as 


an approximate value of ¢, we have 


tan 6,, cos 6 ‘ 
cot ¢ = ——“—_ — sin 8 cot(@,—a,). 
sin (w,,—w,) , - ‘ 


For the length of the curve, 


2. 1+ eu h? e; we? 
come yVa—#—,)  G—Fr—p! du, 


— { 2\ “1 a ne oi oe (1-+-h —p’)u 
(32) s=a)[1+(1+/) 3| sin aH — Se 


If h= 0, this expression gives the length of any are of a meridian, 
but in this case, 


d?=y(dr+rd&) = r}144 sin? 2 6 d 8, 


=a}1+e sin? 6 +e, sin ‘645 t sin? — 


(33) s=a hat? +-2+§4)e—11% sin 204 ~° wp sin 40 |. 


19. All areas on the earth’s surface bounded by lines, whose equa- 
tion is (31), can be divided into a finite number of parts, each con- 
tained by an arc of a meridian, an arc of a parallel of latitude, and a 
line whose equation is (31). Let A denote the area of this, then ds, 
being the element of the meridian, A= far cos 0 ds, or, neglecting 
quantities of the second order, = /far?du = arpo —afruda, 
finally putting for do its value, and integrating : — 


» @h{l 1 = Le (1— A?) 
(34) A=arpo+%, + tan 1 Vi a + es | 


20. Let F denote the force of gravity at the surface, then 


dV ° 
‘= }1-+ 18¢ uw? (1—p*)}. 
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If A,, A,, Ag are the numerical values of the members of equations 
(23), then 
84, +104,—18V;'c? 9 ) A8A—18Vi , 
+4,){1— Ay+ A vst  _ = . 


(35) =F jltu,w + wpt+ &e....|. 


21. Thus far the general theory of the subject. We shall now 
assume some particular law of density. Suppose that the matter of 
which the earth is composed is compressible inversely as its density, 

‘ ‘ m d ‘ —" 

This gives dg =~ “", m being a constant. Substituting for dp 
4n 0 5 is 5 

m 

4x 

because it may be supposed contained in V. Then 


S(V) = nv? V— 
and from (15) generally 7; = mr? V;, but 


, 8 n? 
irr (% — <5 ) 


m? T"/ ° 


its value, ed V, and integrating ge = -=— V, no constant is added, 


Thus (11) becomes 


9 avi 


d. 
(36) “tt — {26(2i +1) — m®P} VV, = 0. 


In integrating, the part of V; involving negative powers of 7 may 

be neglected, since it belongs to V. If a; is an arbitrary constant, 
é. 1 — i 

7, 7 performed 2% times, the integral 

of (36) is V; = a;r*"* f* (sinmr). The integral may also be ob- 

tained thus: put (36) under this form, — 


and /* denotes the operation 


= 0. 


(37) sat + | ni? — =o lV; 


ar 


\ i 
Assume rV; = P sin mr + P’ cos mr; which by substitution gives 


= a Al 
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Make P+ P >= 8 + Bir * + B77 + Br + &e....; then this 


equation results, 
+ 2m(n+1) Bayi + ja(n+1)—27(27+ 1)! B, = 0; 


F — (n — 22) (n+ 2¢+ 1) 
whence Bin = F (n+-1)2m_ B, » 
the upper sign being taken when x is even, the lower when odd. 
Then making 8) = + m” a;, in order to agree with the expression 
V;, = a,77'* f* (sin mr), we have 


(38) A, = + Set) -@t+s), in 


1.2...0.2" M5 


the upper sign having place when 2i—vn is of the forms 4v- 2, 
4v-—+ 3, the lower when it is of the forms 4,4 y+ 1. 


(39) V= om + ar f? (sin mr) + ar f? (sin mr) {1 — 3 pv} 
+ a,7° f* (sin mr) {1— 10 p?+ 45 wt} + &e....; 


or, expanding f* (sin mr) by using (38), 


(40) V = Jape tay Pt | (Get) Seer} f1— ae 


r r 


j 
105 45 m? sinmr 105 m —| cos mr 
+a} (7 _— “i + mt) ; Ue ae 
r r 
{1 — 10 p? + 48 wt} + &e... 


22. Since V contains a constant, the term - may be neglected, 


a 
except in finding the value of the density. ene er, for simplicity, 


let a = 1, and Le = —/H; then from (36) and (40) we derive 


m* Vo 


(41) V,’=(2H—1)m’V,, 
Vo" = (2 + (n? — 6) 7) ni? 
VY, =a4(3H—1)nr’V,, 
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1 =4,(38+(m’—9) HZ) mw’ V,, 
Vy" = a (m* — 12 — (5m? — 36) ‘H) m Vy, 

Vo = dy (m? — 35 — (10 m? — 105) H) mw’? Vy, 

y= a, (— 10 mn? + 175 — (mt — 65 mi? + 525) A) mn? IV 







By substituting these expressions in (21) and (25), neglecting quan- 
tities of the second order, they become, after removing the factor 






mV, 





(3 H—1)a,— He, = 0, 





and 





138 + (m’—9) Hi q4+(8H— 1) —iqH=0; 






whence 





H? H(3 H—1) 
9 — 5 - - — 5 > 
(42) = 647 @H—))’ “= 64 nH? —(8H—1)’ 











23. Represent the volume of the earth by 2, its superficial density 
by R, its mean density by #’. Then true to quantities of the first 





order, v = a and if (V) denote the value of V at the surface 


3 
= = = * 3 by 
R= j7,(V). Since 4 is the mass of the earth, = 7 =] 
7 







dei m8 ( Y) — ==, or, putting for d its value from (24), 







V,! R' 


m(V)”  38R(1+2q)° 







If in the expressions for V we make 3 uw? —1, and consequently 7 = 1, 





on we — vr H = R' 
(V) = am~atv _ —2 Vos then it2¢H —3R0+%9)’ 


or 





R' 


eas H=sR—3qh—B 









Vi 


To find m we have, since H = — oF 
0 





(44) 5 (— — cot m)= ZH. 


m m 
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24. In order to test the preceding theory by numerical calculation, 
we adopt the following values for g, R, F’, the best we can find : — 
q = sts t = 2.55, R’ = 5.67. 

We shall mark with an accent the numbers of the formulas from 
which the numerical values of the following quantities are ob- 
tained : — 

(43 H = 0.739083, Vo” = 2.378 m? Vi, 

, (m = 146° 12’ 19"8, V; 1.217249 m?V, a, 
~_ — 2.551765, V/ = 1160794 m'V,a, 
(42y {a = 0.00067556, Vi" = —2.944 n?V, a, 

“Y le, = 0.0011126, Vz 0.990 m?V, de, 
(41/ Vi"= 0.478166 n?V,, Ve = 3.345 mV, ag. 





To obtain the values of a, c, true to quantities of the order of ¢, 
by substituting the preceding in (21) and (25), we have 
(21Y 0.739083 ce, — 1.217249 a, + 0.000000666 — 0, 
(25y 1.217249 ¢, + 1.160794 a, — 0.002141513 = 0. 
(21Y 0.739 co — 0.990 a, — 0.000000900 = 0, 
(25/ 2.695 c. +- 3.345 a, — 0.000005243 = 0. 
a, = 0.000676848, ce, = 0.001115848, 
a, = 0.000000283, C2, = 0.000001595. 


(18) & (24 V=d $7 + 0.0005430 7 (1 — 3 w?) 

+ 0.0000010 7 (1— 10 uw’ + 4,5 nf}. 
(27Y r = a}1—0.003353781 sin? 6 +- 0.000018608 sin‘ 6}. 
(28) e = 0.003335173 = 505 33; - 
(29Y 6 = 6 + 679.09 sin 26 — 1.34 sin‘ 0. 
(30Y 6 = 6 — 679.09 sin 2 6 + 3”.66 sin‘ 6’. 
(33/Y s = a }0.9983329 6 + 0.0008338 sin 2 6 

+ 0.0000001 sin 46}. 

(35) F= Fy }1-+ 0.0054093 sin? 6 — 0.0000539 sin‘ 6}. 
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The following table contains the values of @ and of e, the compres- 
sion of the surfaces of level, for every tenth of the equatorial radius, 
calculated from the equations 





m Resin mr 3 V, 3 m 
e= _ V=—_.,, and em ——'=8e, |= —~ fl 
4n 7 sin m / r 


Yo l — —cotmr 
mr 




























. r 
@ Q e ry 0 e | 
| 0.0 11.699 0000 0.6 7.635 1-586th 
| 0.1 11.572 1—3675th | @ 6.398 1-488th | 
0.2 11.197 1-1872th | os 5.108 1-412th 
0.3 10.589 1-1240th | 0.9 3.810 | 1-349th 
0.4 9.770 1-915th 1.0 2.550 1-300th 
8.773 1—720th 











NOTES AND QUERIES. 


I. A Loatcat Ovriine or Arirumetic.— One great erroft in our sys- 





tems of elementary instruction is the lack of logical method. With 
the desire of lending a word toward the correction of this error, we 
present the following logical outline of Arithmetic. 


All numerical ideas begin with the unit. It is the origin, the 







basis of Arithmetic. The unit can be increased and divided, hence 
arise Numbers and Fractions. Every number is a synthesis, every 


fraction the result of an analysis. When by synthesis we have ob- 









tained a number, by analysis we may pass to a smaller number ; 
hence numbers can be increased and diminished, and these are the 
only operations to which they may be subjected. All other pro- 
cesses are merely modifications of, or are based upon, these fun- 
damental ones. 

To determine when and how to increase, and when and how to 


diminish, we employ a process of reasoning called Comparison. This 
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reasoning process also gives rise to several particular arithmetical 
processes. Arithmetic of whole numbers — and the same obtains 
with fractions — is therefore reduced to the two general processes 
of Synthesis and Analysis, these to be controlled by the logic of 
Comparison. Let us glance briefly at each. 

A general synthesis is Addition. Multiplication is a special case 
of addition, in which the numbers to be added are equal, — the sum 
in this case being distinguished by the term product. Composite 
numbers, formed by the synthesis of factors; Multiples formed by 
the synthesis of particular factors, and Involution, requiring a product 
of equal factors, are all included under Multiplication. 

A general analysis is called Subtraction. Division is a special 
analysis, in which equal numbers are successively subtracted, with 
the additional object of ascertaining how many times such subtrac- 
tions may be performed. Factoring is a special case of division, in 
which many or all of the divisors of a member are required ; Evolu- 


tion, a special case of factoring, in which one of several equal factors 


is required ; and Common Divisor, a case of factoring in which some 
common factor of several numbers is required. 


In comparing numbers we observe we may pass from one to 
another of different species under the same genus, and thus we have 
Reduction. By Comparison we obtain Ratio, arithmetical and geo- 
metrical, from the first of which, by a farther comparison, arises 
Arithmetical Progression ; and from the second we obtain, in a sim- 
ilar manner, Proportion and Geometrical Progression. 

Thus we derive a complete outline of the science of numbers. 
The rest of Arithmetic consists of the solution of problems, either 
real or theoretic, and may be included under the head of Applica- 
tions of Numbers. Arithmetic is therefore pure and applied, or 
abstract and concrete. The following is our logical outline of 
abstract Arithmetic : — 
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Forming Composite Numbers. 
SYNTHESIS. Addition. § Multiplication. Involution. 


Multiples. 
Factoring. 
ANALYSIS. Subtraction. _{ Division. Evolution. 


Common Divisor. 
Reduction. 


Ratio. 
ComPARISON. 


Proportion. 


Progressions. 


It is believed that the above view of Arithmetic must tend to sim- 
plify the subject, and that much clearer notions of the science will 
be obtained when these philosophical relations are understood. — 
Epwarp Brooks, Prof. of Math., State Normal School, Millersville, Pa. 


II. Note on finding the expressions for the sines and cosines of the sum and 
difference of two angles in terms of the sines and cosines of the angles them- 
selves, by using the equations for passing from a system of rectangular co-ordi- 
nates to another system also rectangular. 

These equations are as follows : — 

(1) yw sina+y cosa, 


(2) z= 2x’ cosa —y sina. 


But y=sin(a+ 8) and w«=cos(a+ 8). 


Also y = sin B, and 2 =cosf. 


Substituting these values in (1) and (2), we have 
sin (a + 8) = sina cos8 + sin cosa, 
and cos (a + 8) = cosa cosf + sina sin f. 


If the point P falls between the axes of z, then y is negative, and 
the equations become 
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sin (a — 8) = sin a cos 8 — sin B cos a, 
and cos (a — 8) = cosa cos# + sina sin B. 


— M. C. Stevens, Professor of Mathematics, Haverford College, Pa. 


Ill. The following similarity in the form of equations may not be 
uninteresting to some readers of the Monthly. 


— + = | is the equation of the straight line, 


2 
+ ae 1 is the equation of ellipse or hyperbola, 


a 


according as we take the upper or lower sign, the origin being the 
centre. 


saad + . = | is the equation to the tangent line to the ellipse or 
hyperbola. 


In these equations, a is the intercept on the axis of z, and 3 is 
the intercept on the axis of y. 

In the case of the hyperbola, the intercept on the axis of y is 
imaginary. 

These forms, by their similarity, are easily remembered. I take 
them from Satmon’s Conic Sections. — M. C. 8. 


IV. Notes on Geometry.— We think that nothing ought to be ad- 
mitted in Geometry as self-evident which admits of proof. The 
only basis of geometrical reasoning ought to be the definitions, 
and those intuitive truths which can be reduced to no simpler ele- 
ments, and which it is impossible to deny. 

Now it can be proved that all right angles are equal, and LrgEenpRE 
has given the proof satisfactorily; why, then, is this truth taken 
for granted in most of our Geometries? It does not follow that 
because it is sufficiently obvious to some minds, it is so to all. 

VOL. III. 24 
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Again, in order that any assumed measure of the inclination of 
two planes may be a just measure, it is necessary that the measure 
shall be equal for equal inclinations, that it shall vary as the incli- 
nations vary, and that it shall be the same at whatever point of 
the intersection of the two planes it may be applied ; and yet, with 
all these conditions to be satisfied, it is taken for granted that the 
angle contained between two perpendiculars, one in each plane and 
perpendicular to the common intersection at the same point, is a 
just measure of the inclination of the planes. It is, to say the 
least, quite as self-evident that an angle is measured by the arc inter- 
cepted between its sides and described from its vertex as a centre. 
Then why demonstrate this last? 


It is more excusable to assume, that only one line can be drawn 


through a given line parallel to a given line, because it was very 


difficult to prove this proposition in an elementary way, and very 
difficult to establish the theory of parallel lines without it. 

The following method seems elementary enough and entirely 
satisfactory. Let ad and de be two parallels, and ae a line making 
any angle with ad. Now however small the angle bac, it may be 
made, by being repeated a definite number of times around a, to 
fill up the whole plane space about a; it is, therefore, when the 
sides ae and ad are indefinitely produced, a finite part of that space. 
But the space between the parallels ad and dc, extended indefinitely, 
can never, by any number of repetitions, be made to fill up the 
whole plane space, and it must therefore be an infinitely small part 
of that space. Hence, if a4 and ae be sufficiently extended, the 
space between ad and ac must ultimately become greater than the 
space between ad and de, which requires that ae shall intersect de, 
and pass beyond it. 

This method, we believe, was first suggested by one of the Brr- 
NOUILLIS, and we see no objection to it, except that the idea of infinity 
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is involved in the reasoning ; and yet this same idea meets us in the 
very definition of parallel lines in the theory of the circle, and in 
incommensurable quantities. 

The mention of incommensurables brings us to our last remark: 
it is, that Lecenpre’s method of treating these quantities leaves the 
learner with very vague and indistinct ideas of them. We have 


two angles, A and PB, and their ares C and D, and we prove the 
A 0 A 

Bo” D° _B 

tell him that all ratios are essentially and necessarily numbers, and 


; i 
relation If the learner asks what — and p mean, we 


cannot be anything else; but if A and B are incommensurable, 


y 


5; cannot be expressed by any conceivable number, nor can p> we 
y 


A . 
=, will also express but he 


B D? 
may reply that no number can be made to express either, and how 


may say that whatever expresses 


shall we get out of the difficulty? Simply by showing from the 
outset that incommensurable quantities approximate to commensu- 
rable as their divisor is made smaller and smaller, and that as the 
relation < = Bd subsists at each step in the approximation, it will 
continue to be true, however far the process be carried; and yet as 


6 
and — 
and 7 


7 are at each step ratios between commensurable quan- 


A 
B 
tities, they are always actual numbers. 


To illustrate: suppose A= 3 and B= 5+ R, then C= 3 and 


o , A = a 
D=5 r; neglecting R and r — = 2 Now take a divi- 
) Fa) D 5 


_ C¢ 
B ae 
sor of A and B smaller than R; Cand D will be divided into parts 


smaller than 7; and let 
A=7 and B=12+ R, C=T7 and D=12+4-/. 
> / / A / . 
Then neglecting F’ andr’ — 1 . And so on.— Pike Pow- 


ERS, Staunton, Va. 


V. Problem. — In any triangle, plane or spherical, if «, 8, 7 denote 
the perpendiculars dropped from the angles upon the opposite sides, 
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e, 7 the radii-of the inscribed and circumscribed circles, 3 the dis- 
tance between the centres ; 9’,e”,9”” the radii of the escribed circles, 
0’, 3”, 3’” the distances between the centres of these circles and the 
centre of the circle whose radius is 7, prove that in the plane 


(1) =- (2) — 


Squaring these four equations, and adding, we get 


4 4 4 1 1 1 1 
(9) etetet=etetat mH 


Also, as is easily seen, 


In the sphere, 
1 1 1 1 cosd 
(1) Taare; sing cos 7’ 
1 


i 1 1 1 cos 0’ 
(2) =e a or ta yee 4 


sin y sin 9’ cos r 


(3) 1 1 = 1 cos 3” 


sin @ sin 8 sin y sing’ cos r’ 


(4) = a + a — a y ieee agi ~~ : 

Equations corresponding to (5), (6) in the plane can be found 
in the same way. Analogies (2),(3), (4) are new to me, but it is 
hardly probable that so simple relations have not before been ob- 
served. — Davip Trowsriver, Perry City, N. Y. 
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VI. Magic Table.— The following curious and ingenious table is 


taken from an old newspaper, where it appears under the head of 
“Magic Table to tell a Lady's Age.” 





3p. 
4 


32 
33 
34 

~~? 
36 
37 
38 


39 


wH 
or 
bas 
_ 


41 
42 
43 
44 
45 
46 
47 
56 40 

19 51 21 5 57 41 

22 «O54 22 | 58 26 be 42 

23 | 55 23 | 59 2 bf 43 59 
26 58 3 | 60 28 60 44 60 
27 | 59 29 61 29 | 61 Q: 61 45 61 
30 | 62 30 30 | 62 ‘ 62 46 62 
31 | 63 31 63 31 63 ‘ 63 47 63 


oo ww 
~ 
— 
is © 


4 
© 
= 4 


— 
worm 


yw wv 


os 
or 





~“ 
© 


wwe 


aw 


o> 
=) 


Hnuagngana 
wm owt = 
wo 

















<- 
| 
1 | 


The peculiarity of the table is this: If all the columns in which a 
particular number is found be indicated, the sum of the numbers 
standing at the head of such columns will equal the particular 
number. For instance, a particular number is found in the Ist, 
2d, 4th, 5th, and 6th columns; what is the number? The sum 
1+2+8-+4 16 + 32 = 59 is the required number. — Arrtemas 
Mart, Franklin, Venango County, Pa. 


VII. In Robinson’s Algebra is found the following problem : —“ A 
man borrowed $60; what sum shall he pay daily to cancel the 
debt, principal and interest, in 60 days; interest at 10 per cent for 
12 months of 30 days each?” $1,5, and $1,$4, are the answers 
given in different editions. Is either of them correct, or is the true 
answer $1,-$4,?— D. W. Hoyt, Professor of Mathematics, New 
Hampton Institute, Fairfax, Vt. 
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Mathemation Monthly Notices. 


Annual Report of the Board of Regents of the Smithsonian Institution, showing the Operations, 
Expenditures, and Condition of the Institution for the Year 1861. 

This Report opens, as usual, with that of Proressor Henry,— the Secretary of the Insti- 
tution, — giving the history of its transactions for the year; from which we learn that the elev- 
enth volume of the “ Smithsonian Contributions to Knowledge ” is nearly ready, containing the 
following memoirs: On North American Odlogy, by Dr. Tuomas M. Brewer; On the Total 
Eclipse of the Sun, September 7, 1858, observed near Olmos, Peru, by Lizut. Giixis; Dis- 
cussion of the Magnetic and Meteorological Observations made at the Girard College Observa- 
tory, Philadelphia, from 1840 to 1845, by A. D. Bacue, LL. D.; A Memoir, by Dr. Joun Le 
ConrTE, on the Coleoptera, or Beetles, known to inhabit the Middle and Eastern portions of the 
great Central Regions of temperate North America; Result of Magnetical and Hypsometrical 
Observations in Mexico, —to which is appended Notes on the Volcano of Popocatapetl and its 
vicinity ; On the American Storm of December 20, 1836, and the European Storm of Decem- 
ber 25, of the same year, by PRorEssor Exias Loomis. The General Appendix of the Report 
contains: Four Lectures on Agricultural Chemistry, by Proressor S. W. Jounson; Lectures 
on the Shells of the Gulf of California, by P. P. CARPENTER; Latest Researches of MAEDLER 
relating to the General Movement of the Stars around a Central Body; Report on the Trans- 
actions of the Society of Physics and Natural History of Geneva, from July, 1858, to June, 
1859; Present State of Ethnology in relation to the form of the Human Skull; Memoir of Pyra- 
MUS DE CANDOLLE; On the Means which will be available for Correcting the Measure of the 
Sun’s Distance in the next twenty-five years; Reports on the State of Knowledge of Radiant 
Heat, made to the British Association for the Advancement of Science, at the Meetings in 1832, 
1840, and 1854; Description of the Magnetic Observatory at the Smithsonian Institution; On the 
use of the Galvanometer as a Measuring Instrument ; On Observation of Earthquake Phenom- 
ena; Meteorological Instruments; On filling Barometer Tubes; Account of the Construction 
of a Standard Barometer, and Description of the Apparatus and Processes employed in the 
Verification of Barometers at the Kew Observatory, 


The following problems are from “ The Lady’s and Gentleman’s Diary ” for the year 1861 : — 


Question I. Given the sum of the two sides, the radius of the escribed circle touching the 
base externally, and either of the angles at the base, to construct the triangle. W. H. Levy, 
Shalbourne. 

II. If the distance between the angular points and the points of contact of the escribed 
circles of a triangle be in harmonical progression, the escribed radii will be in arithmetical pro- 
gression, and vice versa. —THomas WI krinson, Burnley. 

III. If, from the angular points of the triangle ABC, two lines be drawn, making the same 
constant angles with the adjacent side, two triangles A’ B’ O, A"B"C" are formed similar to 
the original; and the circles AA'A", BB'B", CC'C" pass through the same point. Also, 
if r,, 72, 7; be the radii of these circles, and R that of ABC; then r,, r2,7;—R;: and if 
O,, Or, O;, O be the centres of the circles, 16 A ABC XK A O,, O., O; = a? + Be? + ca? 
— Epwarp Rotter, Sunderland. 

IV. Given the perpendicular, the vertical angle and the sum of the three sides to construct 
the triangle. — W. H. Levy, Shalbourne. 
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V. From a small plane on the floor of a room the horizontal breadth of a window in a, and 
the angles of elevation of its top and bottom are 8 and f’ respectively. Show that the direct 
illumination of the plane by the light of the sky through the window, is to its illumination by 
the whole sky, supposed of uniform brightness, as x sin (8 + 8’) sin (8—8!) to 2n7.— 
Tuomas Dossoy, B. A., Liverpool. 

VI. PC, PC’, at right angles to each other, are tangents to an ellipse, and CQ,C’ Q the 
corresponding normals. Show that the locus of the intersection of CC’, PQ bisects the ellipse. 
— Srepuen Watson, Haydonbridge. 

VII. Let ABC be any triangle; O, O,, Oz, O3 the centres of its inscribed and escribed cir- 
cles respectively. Then the twelve circles described about the component triangles of the 
complete quadrilaterals O,0,00; , 0,0,00;, 0s0,00, , will intersect, four and four, in A, B, C 
and their centres will lie, two and two, in six points on the circumference of the circumscribing 
circle. — T. T. Witkryson, Burnley. 

VIII. A circular target, for rifle-practice, weighing 18lbs., and measuring 2 feet in diameter 
is suspended from a horizontal axis, about which it is capable of revolving freely, the centre of 
the target being at a distance of 6 feet from the axis. Find at what distance from the axis it 
must be struck by a rifle ball, weighing 8 ounces, and moving with a given velocity, in order 
that the ball and target may move off together with the greatest possible velocity. — SrEPHEN 
Fenwick, of the Royal Military Academy, Woolwich. 

IX. 0.,0;are the centres of the escribed circles, touching the sides AC, AB, of the triangle 
ABC, externally. Join O,B, 0;C, cutting the sides in P,,Q,;; O0.Q:, 0;P,, cutting them in 
P,, Q,, and so on; then the distance of any point in the line P,,Q,, from BC, is equal to n 
times the sum of its distances from AC, AB. Also the lines P; Q,, ?.Q., P,,Q,, all pass 
through the same fixed point. — StrepHeN Watson, Haydonbridge. 

X. If from the angles of a triangle A, straight lines be drawn to the opposite sides, dividing 
them in the proportion of m to n, where m +- n = 1, and a triangle A, be formed having the 
dividing lines as sides, show that A, = 4 (1 — mn). — Petrarcu. 

XI. If a straight line be drawn parallel to a given straight line, and on the same side of it 
with a given circle; generally four circles may be described through any point in the parallel 
to touch the given straight line and to touch the circle, two externally and two internally. 
The ratio of a mean proportional betwixt the radii of external contact to a mean proportional 
betwixt the radii of internal contact, will be the same, wheresoever on the parallel the point 
be taken; and if the parallel be drawn through the centre of the circle, it will be a ratio of 
equality. Required a geometrical proof. — Rrv. Wm. Mason, Normanton, Yorxshire. 

XII. Compare the times of the small oscillations of a rod of any given length, not exceed- 
ing the earth’s diameter; 1st, when it is suspended by one extremity, the other just touching 
the earth’s surface; 2dly, when it is suspended by one end at the surface, and vibrates in a 
diametrical perforation throuch the earth. — C. H. Brooks, Great George Street, Westminster. 

XIII. A small horizontal orifice is made at the bottom of a vessel containing fluid. Deter- 
mine the shape of the vessel, so that the form of the jet, at the instant the vessel is empty, shall 
be a straight line. -— Rev. S. Tesay, Rivington. 


XIV. Three points being taken at random in space as the corners of a plane triangle, de- 
termine the probability that it shall be acute. — Tae Eprror. 

XV. If an ellipse be inscribed in an equilateral triangle so as to have one of its foci on the 
inscribed circle, then the other focus will lie on the hypocycloid of three branches, whose cusps 
are at the angular points of the triangle. — “ Conic,” of St. John’s College, Cambridge. 
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Cilitorial HJtema. 


Mr. G. W. Hit, the author of the Prize Essay printéd in this number of the Monthly, is a 
y I y) 

rraduate of Rutgers College, New Brunswick, N. J., and at present a member of the Lawrence 

g g g I : 

Scientific School, Cambridge, Mass., pursuing his Mathematical studies under the direction of 

PRroFEssor PEIRCE. 


Sir Joun Herscner’s Portrait. —In our next number we shall present to our readers 
a Steel Portrait of Sir Joun Herscuet, engraved by H. Wricut Situ, Esq, of Boston, 
from a recent photograph, which is pronounced an excellent likeness. The number will also 
contain a complete catalogue of the titles of the distinguished author’s works, in all two hundred 
and twenty-four. 


The following gentlemen sent solutions of Prize Problems in the October number: JouN A. 
WEINBRENER, Princeton College, N. J.; Asner B. Evans, Madison University, Hamilton, 
N. Y.; E. O. Gisson, South New Berlin, N. Y.; J. O. ELtinwoop, and D. Martin, Liberal 
Institute, Clinton, N. Y.; Tuomas M. Secuter, E. K. Leonarp, EvGene B. WILvarp, Ma- 
rietta College, Ohio; G. A. OsBorNneE, Jr., Lawrence Scientific School; G. W. Lewis, Middle- 
bury College, Vt.; Witt1am Timpson, White Plains, N. Y.; A. G. Barker, Waterville 
College, Me.; H. Terman, Baltimore, Md.; Josepu H. Bucktey, Yale Scientific School; G. 
B. Hicks, Cleveland, Ohio; Jonn F. Curtis, Piedmont Institute, Liberty, Va. 

Solutions of the Problems in the November number have been received from the following 
gentlemen: Epwin A. Dopp, Gouverneur, N. Y.; W. D. Mersuon, Princeton College, N. J.; 
Davip Trowsrincr, Perry City, N. Y.; G. A. Osporne, Jr., Lawrence Scientific School ; 
G. B. Hicks, Cleveland, Ohio; Asner B. Evans, Hamilton College, N. Y.; A. G. BARKER, 
Waterville College, Me.; H. Terman, Baltimore, Md.; Witt1am Woo .sey Jounson, Yale 
College, New Haven, Ct. 


Books Recrivep. — A Higher Arithmetic: embracing the Science of Numbers, and the 
Art of their Application. By A. Scnuyter, M. A., Principal of Seneca C. Academy, and 
Professor (elect) of Mathematics in Baldwin University. New York: Sheldon & Co., 115 Nas- 
sau street. 1860. — Plane Trigonometry, for the Use of Colleges and Schools. With Numer- 
ous Examples. By I. Topnunter, M. A., Fellow and Principal Mathematical Lecturer of 
St. John’s College, Cambridge. Second edition, revised. Cambridge : MacMillan & Co. 1860. 
— The Claim of Lersnirtz to the Invention of the Differential Calculus. By Dr. H. Stoman. 
Translated from the German, with Considerable Alterations and New Addenda by the Author. 
Cambridge : MacMillan & Co. — Dopp’s Mathematical Text-books. Elementary and High 
School Arithmetics, 2 vols.; Elementary and High School Algebras, 2 vols.; Elements of Trig- 
onometry, Plane and Spherical ; with Applications to Heights and Distances, the Areas of Poly- 
gons, Surveying, Navigation, and the Solution of Astronomical Problems; Elements of Geom- 
etry and Mensuration. New York: Published by Pratt, Oakley, & Co. 

Annual Report of the Board of Regents of the Smithsonian Institution, showing the Opera- 
tions, Expenditures, and Condition of the Institution for the year 1859. Washington. 1860. 
— The Quarterly Journal of Pure and Applied Mathematics. No. 14. October, 1860. London: 
John W. Parker & Son. — Nouvelles Annales de Mathématiques. Tome Vingtitme. Aug- 
menté d’un Bulletin de Bibliographie, d'Histoire et de Biographie Mathématiques. Janvier, 
1861. Paris: Mallet-Bachelier. 





March, 





| American and English scholars. 


Webster's Dictionary. 





Greester’ SPuarig 
Pictionsey TheStiidar 


VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
Tiey are but a few from many which have 
been received, testif,ing to the superiority of Worcester’s Quarto Dictionary. 
These testimoniais are of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
whic 1 is endeavoring to hold the position of a rival. The scholars of America 


| and of England, with scarcely an exception, have decided in favor of Worces- 


ter. Not a single scholar, equal in authority to any one mentioned below, 
can be cited as giving after a comparison of the two works, the preference to 
We give the testimony : — 
From C. C. Fetton, LL.D., President of Harvard College. 
Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, I felt assured 


| that Worcester’s Quarto Dictionary would more nearly meet the public wants 


than any other hitherto published. 
My expectations have been more than fulfilled. 


I find it not only rich 
beyond example in its vocabulary, 


but carefully elaborate in all the details, 


| and thoroughly trustworthy as a guide to the most correct and elegant usage 


of the language. 


From the Rev. Josern Boswortn, D.D., F.R.S., Professor of Anglo-Saxon, 
Oxford, England. 


It is the most complete and practical, the very best, as well as the cheapest | 


English Dictionary that [ know. 


From Georce P. Marsa, LL.D. 
The work of Dr. Worcester is unquestionably much superior to any other 


| general dictionary of the language in every one of these particulars (orthogra- 
| phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 
| tinctness of definition). 


From Rev. W. Waewett, D.D., Master of Trinity College, England. 


I have repeatedly consulted the Dictionary since it has been in my posses- 
sion, and have seen reason to think it more complete and exact than its 
predecessors. 


| From Cuartes Ricwarpson, LL.D., the oldest living English Lexicographer, 





| character : 
guage, — discarding those innovations which, however countenanced by cer- 
tain publishing-houses, have never to any extent been accepted by the scholars 
| of our country. 


| which publishers are sometimes guilty, in 


} 
| 


England. 
I sincerely hope you may enjoy from your brethren, both in America and 


| England, that tribute of honor to which you have earned so undoubted a 


title. 
From D. R. Goopwiy, D.D., President of Trinity College, Hartford. 

Tt was but a short time since that I was led to commend another dictionary 
as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time; but now it must be withdrawn in favor of yours. 1 con- 
sider your dictionary, in orthography, pronunciation, and definitions, as 
superior to any of its predecessors. 

From Rev. W. B. Spracue, D.D., of Albany, N. Y. 

My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit, is, that there is no 
other dictionary in the language that compares with it for completeness, ac- 
curacy, comprehensiveness, and precision, and perhaps I ought to add, that 
I have arrived at this conclusion rather contrary to a preconceived opinion. 

From Rev. Wenry A. BoarpMAN, D D,, of Philadelphia. 

I particularly like it (the Dictionary), 1. Because of its very comprehensive 

2 Beeause it adheres to the settled orthography of our noble lan- 


From Louis AGassiz, LL.D. 


Tt is of great importance, when the novenclature of science 1s gradually 
creeping into common use, that an English lexicon should embrace as much 
of it as is consistent with the language we speak. I am truly surprised and 
highly delighted to find you have succeeded far beyond my expectations in 
making the proper selection, and combining with it a remarkable degree of 
a curacy. More could hardly be given except in a scientific cyclopaedia. 


The following lines are quoted from Ilarper’s Magazine for September. 


They serve to show very trutufully the comparative value of recent and old | 


commend itions : — 

“ Insusrice. — Our attention has been called to a species of injustice of 
publishing commendations of 
school-books without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known that the writers have subsequently commended other and later publi- 
cations in the same department. It will readily be seen that this is frequently 
not only an act of injustice to teachers who heve had the courtesy to com- 


| mend a book, but that it is also a fraud upon the public.” 


SWAN, BREWER, & TILESTON, 
131 Washington Street, Boston. 


1861. 


No. 117 Washington Street, Boston, 
October, 1860. 


CROSBY, NICHOLS, LEE & CO. 
HAVE JUST PUBLISHED 
THE WORKS OF CHARLES LAMR. 


In Four Volumes. 1l2mo. Price, $5.00. 


This new edition of Lamb is reprinted from the latest London edition, 
edited by Talfourd, contains his Life, Letiers, and Final Memorials, his 
Essays of Elia, Kosamund Gray, with other Essays and Poems, being the 
best and most complete edition issued. 

It is elegantly printed on paper slightly tinted, and is in every respect an 
edition worthy of the author 

“This is the most convenient and elegant edition of Lamb’s Works which 
has been pubiished, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.’ — North American Review. 


The Three Great Histories, —Iume, Gibbon, aud Macaulay. 


Elegant Library Editions, beautifully printed on tinted paper, con- 
venient in size, and withal the best and neatest yet published. 


THE HISTORY OF ENGLAND, FROM THE INVASION OF 
JULIUS CHSAR TO THE ABDICATION OF JAMES THE 
SECOND, 1688. By Davip Hume, Esq. A new Edition ; with 
the Author’s last Corrections and Improvements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. Witha Portrait. Price, $7.50. 

Sir James Macktntosa says of Hume: “ Tis greatest work, and that which 
claims most attention, was his * History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
comprehensive views of human affairs. ..... His narrative is flowing and 
various; in common events, short and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His gen- 
eral observations seem always to be required by his subject; the most pro- 
found ideas are clothed in a transparent simplicity.” 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Gipson, Esq. With Notes by 
the Rev. H. H. Mirman. <A new edition. To which is added a 
complete Index of the whole Work. In 6 volumes. 12mo. With 
a Portrait. Price, $7.50. 

Of the various editions of Gimpon this of Mitman is uniformly acknowledged 
to have no rival. 

Pror. Smyta, in his Lectures on Modern History, says: “ But the whole is 
notwithstanding, such an assemblage of merits, so various, so interesting, and 
30 rare, that the Ilistory of tne Dectine and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.” 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 

JAMES If. By Tuomas Baprneton Macavuvay. In 4 volumes. 

2mo. Price, $5.00. 

“Tt is as fluent and as much colored as Livy , 4s close and coherent as 
Thucydides ; with far more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected laconisms and sarcasms and 
| epigrams of Tacitus. I do not know that I ever read anything so good as the 
| first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 
| thought, so suggestive of great views, and grand and memorable distinctions.” 


| — LoRD JEFFREY. 


With a fine Portrait. 








;CURIOSITIES OF LITERATURE. By Isaac Dtsraktt. 
a View of the Life and Writings of the Author, by his Son. 
volumes. 12mo. Price, $5.00. 


“Tt embraces a more copious selection of noteworthy facts in regard to 
bo8ks and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these fucts are ~resented.’’— North 

| American Review, April, 1860. 


THE NORTH AMERICAN REVIEW. 

October, 1860. 

Contents. — Article J. Homer and his Heroines. IT. Climatology. ITI. Life 
and Labors of Thomas Prince. 1V. Edmund Waller. V. Lord Shaftesbury. 
VI. Second Volume of Palfrey’s “‘ History of New England.”’ VII. Quaran- 
tine and Ilygiene. VIII. Kush’s Occasional Productions. IX. The English | 
Language in America. X. The Origin of Species. XI. An “ Inglorious Mil- 
ton.”’ XII. Critical Notices. XI1L New Publications. 

This Review has for nearly fifty years stood at the head of the literature of 
our country, and has numbered among its contributors most of our eminent 
literary men. The writings of Webster, Everett, Bancroft, and Prescott 
| were first made known through this work ; and its pages are now filled by 
| articles from our most prominent writers. 

The Norta AMERICAN Review is published quarterly, in numbers of nearly 
three hundred pages each, at five dollars a year. 


With 
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CHILSON’S 
PATENT CONE FURNACE. 


PATENTED IN 
AMERICA, ENGLAND, AND FRANCE. 


Tue subscriber begs 
to call the attention 
of scientific gentlemen 
and others to his dis- 
covery of a principle 
for burning fuel, by 
whieh all the combus- 
tible properties of the 
smoke und gases elim- 
inated from the burn- 
ing fuel are thorough- 
ly consuu.ed and their 
heat retained and 
made available to the 
fullest extent, so that 
there shall be no waste 
whatever. This im- 
portant object is ac- | 
complished by the use 
of a large cluster of 
cones or tapering ra- 
diators placed over a 
broad, shallow, flar- | 
ing fire-pot, and sur- | 
mounted by a radiat- 
ing and exhaustive 
annular chamber, as 
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The cones being large 
g 








= i 
at the tops, causes the smoke 
near the fire. where they are thoroughly consumed, and their heat forced to 
impinge against and up the cones. thereby creating a powerful radiation 

This plan of furnace secures a fresh. healt)ful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat and coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed. 





COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The mbst important Improvements yet made in Ranges. 





Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Kange, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
fect and substantial, 
so that it commends 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 

Its great economy 





in the use of fuel. its 
quick and even baking 
ovens, its vice arronge- 


ment of fli vith- 
out the wusunl vexa- 
tious com) ition of 
dampers its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its 1 
rangement for roasting meats in the ventilated ovens, & «.. wi! ay { 
by every housekeeper, Sizes in variety for dwelli ote 
without Water Backs for heating water for bat! » &« tt t 
Air Fixtures for heating additional rooms 
Also, a full assortment of 
Chilson’s Patent Trio Portable Furnas: <s, Trio Stoves, 


Parlor Stoves, Registers, Ventilators, &c., &e. 


WAREROOMS 99 & 101 BLACKSTONE ST., 
FOUNDERY AT MANSFIELD, MASS. 
GARDNER 


BOSTON. 


Ci 





IILSON. 


| of late years, however, the growing interest in physical science, as 


represented in the cut. | 


at their baseand small | 
and gases to be suspended directly over and | 





Philosophical Mustruments 


SCHOOL APPARATUS, 


E. 8. RITCHIE, BOSTON, MASS. 


Few branches of study in our schools are of more practical im- 
portance than Natural Philosophy, and it is only by the use of | 
proper apparatus that its principles can be adequately elucidated. 

Until a comparatively recent period, the attention bestowed upon 
this subject has been confined to a few of the elementary principles; 


a branch of common education, has created a desire for more ample 
and varied means of experimental demonstration. 

It has been my earnest desire and effort to keep pace with the 
progress of natural science, and, as new principles have been discov- 
ered or developed, to devise and construct new instruments, to im- 
prove the old, and to add to my list many which heretofore could 
only be procured from Europe; and also that, in superior quality 
and finish, as well as in graceful form and proportions, whatever 
goes from my manufactory shall take rank with the best products | 
of European make. 

So numerous and important are the changes that have conse- 
quently been made, that I have published a new and enlarged | 
Catalogue of 100 pages octavo, containing descriptions of over 

Twelve Hundred Pieces of Apparatus, 
and illustrated by over Three Hundred finely executed engrav- 
ings, and also many commendatory letters from the most distin- 


guished Physicists in the country. , . 
E. S. RITCHIE. 





| 
| 
| 
| 





~~ 


Philosophical Rooms, No. 313 Washington Street, Boston. 
OS Catalognes will be sent, prepaid, by mail to order, — please 
enc! ¢ 
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PHOTOGRAPHING ON WOOD. 





| BRICK AND BUSSELL, 
Phi rraphers, Designers, and Engravers 


ON WOOD. 


Wasnincron Street, Boston. 


i293 


| Saas AND RUSSELL, by their new process of Photo- 
) 


accurate representations of objects than by the old and slow process 


graphing on Wood, are now enabled to produce much more 
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harmd- draw They will fi h \its, Views of Gelleges, 
\inaries, Academies, and ? ildings generally, Co! l 
lef s Phik n'ric nN \ i ment 
i Diag specim Mat! tiea! Monthly), Ilustra- | 
aid } 
for S | - of N 
Abrrecarows. 
Get a i ygrapher take a n ve of the object you wish to | 
have enersved, and of the r ed si S< us a photo- 
raph « lired si nd f1 wanted when | 
printed 
If a negative photograph be ol ret as sharp and 


clear an ambrotype a 
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ROBINSON’S COURSE 


OF MATHEMATICS, 


—_—_—_—eeS ee eS ew 


BY HORATIO N. 


ROBINSON 


, LL.D., 


Late Professor of Mathematics in the United States Navy. 


The most Complete, most Practical, and most Scientific Series of Mathematical Text-Books for 
Common Schools, Academies, and Colleges ever issued in this country. 


NUMBERING EIGHTEEN VOLUMES 


Of well-graded and progressive text-books, carefully and thoroughly prep: aired, in which the Author has been assisted 
by some of the best practical Mathematical talent in the country. 


The present edition of the Analytical Geometry and Calculus, in one volume, while it contains very much that is valu- 


able and is much liked as a text-book, yet doubtless it is liable to criticisms and may be impreved. 


For this reason the 


work is being re-written and thoroughly rev ised, in which is engaged some of the best mathematical talent in the country, 
and will appear early in the Spring of 1861 in two h indsome octavo volumes. 
Robinson's New Geometry and Tri rigonometry, recently published, is a beautiful volume, and worthy the attention of the 
thorough and practical teacher, who desires a first-class text-book on those subjects. 
The publishers have received an immense number of commendations tor the books of this Series, of which the following 


are selections : — 


Professor W. H. Seavey, A. M., Principal of Girls’ High ! 


|} and Normal School, Boston: —*I regard Robinson’s Universal Astronomy 
| as the best work on the subject, within the range it professes for itself, that I 
| have ever seen. [t is not a compilation. If everytiing in it is not n w, — of 


course it cannot be in such a work, — everytling in it is presented with the 
same living freshness and spirit that constitute a peculiar excellence in Pro- 
fessor Robinson's other educational works, particularly his Algebra and 
Geometry. ‘To the printed page he has imparted the power of awakening an 
interest and zeal scarcely inferior to that aroused by the living voice of the 
enthusiastic teacher. Professor Robinsen’s books are not labor-saving ma- 
chines: they incite to labor. It is no part of their object to keep diificulties 
out of sizot, but to present them in such a manner as to inspire the student 
with confidence in his own ability to cope with them, aud an ardent desire to 
encounter taem.” 


Prof J. W. Patterson, A. M., Professor of Mathematics, 


| Dartmouth College : — ‘** Kobinson’s Works possess superior merits.” 


Prof.S. S Greener, A. M., Brown University: “ Robinson’s 


Mathematics are au excellent series. a 


—_ me in thinking it the most excellent treatise upon that subject yet pub- | 
ished.” 


Hlon. Jonatnan Tenney, Secretary Board of Education in 
New Hampshire, writes : — “I believe your Algebra to be the best yet pub- 
lished for the use of the students in the fligh Schools and Colleges of our 


country. The Geometry 1 shall introduce when we have a class, which will 
probably be next term.” 


Prof. W. D. Witson, Hobart Free College, Geneva, N. Y.. 
author of Treatise on Logic : — “I have obtained a copy of your Analytical 
Geometry and Calculus, and am exceedingly pleased with it. I regard it as 
incomparably more easy and intelligible for the beginner than any other work 


| 1 have ever seen.’ 


Prof Dascom Greener, A. M., Professor of Mathematics, 
Polytechnic Institute, Troy, N.Y. : —‘ Robinson's University Algebra is a very 
full and. at the same time, concise work. It is an original work which is 
more than can be said of most text-books on that science. The Geometry is, 


in many respects, an improvement on most works of its class. The Analy ti- 


| cal Geometry and Caleulus abound with thet variety of illustration, and ful- 


Prof. H Pomeroy, C. F., Lawrence University, Wis. : — 
** Robinson’s Mathematical Oper:tions,’ in connection with the sections upon 
logaritimie calculations in his *‘ Navigation,’ are far finer than anything else 
of the sort I know of in our languige. Even in the elaborate work of Bab- 


| inet and Housel, just ptbiished in Paris (Ca/culs Practique), there is nothing 
| equal to the above named sections on the niceties of logarithmic computation. 


Taney contain a mass of matter useful in the office of the Engineer, in the 


| cainp of the Scientific Explorer, and in the fixed observatory of the As- 
| tronomer.” 


F. G. Carey, late President of Farmers’ College, Ohio :— 
* You ask my opinion in relation to Pref. Robinson's Mathematical Works 


| Treply, that the best evidence of our appreciation of them is, that we have 


wlopted them throughout as text-books in this College, and have found by 
experience that txey contain just what such text-books should contain, and | 
show tueir author to be not only a book-maker but a practical teacher.” 


Prof. J.O0 Wuopnor, C. E., of Chicago: —“In a long career of 
travel which ten years’ experience as an engineer has given me. I have never 


| met Professor Robinson's equal as a practical mathematician. His books are 
| unrivalled for perspicuity and clearness in our language. His University Al- 


gebra and Astronomy are both jewels in the mines of science. Take the course 
together, I believe it to be the best in the English language. I have the 


opinion of several practical engineers upon his Trigonometry, and they agree 
i . 


| University of Michigan : 


ness of practical application so characteristic of the author. The treatise on 
Surveying and Navigation is an excellent practical work. ‘The Mathematical 
Operations is not only valuable as a key to the former volumes of the series, 
but also as containing additional problems, involving many interesting pro- 
cesses, The Astronomy is a very exceilent work, and contains more of physi- 
cal Astronomy than is often found in an elementary treatise. It is re- 
markable what an amount of astronomical science, descriptive, physical, and 
practical, is here compressed.” 


Prof. D. Woon, A. M., Professor of Civil Engineering and 
Physics in the University of Michigan: —“ For conciseness, accuracy, and 
adaptation to classes I think Robinson’s Mathematical Series unequalled by 
any in this country.” 


Prof. James C. Watson, A. M, Director of Observatory, 
—* IT consider Robinson’s Mathematical text-books 
the very best yet published jn this country. Their introduction ought to 
become general.” 


Prof T. McCaurry Battentine, A. M, Professor of Mathe- 
matics, Cumberland College, Ky : — * Robinson‘s Analy tic al Geometry and 
Calculus will be found very valuable books. The development of the various 
subjects tr ated is so clear and natural, that the student who has had suf- 
ficient preparation can thoroughly understand them.” 
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ee R. Me. PRACTICAL DISSECTIONS. By RicHarRD 
1.00 Hopwes, M. D., Demonstrator of Anatomy in the Medical } 
elena of Harvard College. l6mo. . ° . . - 1.00} 
.75| HORACE. With Notes, by A. J. MACLEANE, M. A. Reviseg and } 
Edited by R. H. CHASE, A.M, With Introduction to the Me 
1.59 by PROFESSOR CHARLES BECK. remo edition, 12mo, 
half mor. . : ° ° ° » SS 
LATHAMWS EL EMEN’ TARY ENGL isn GRAMMAR. Revised 
1.00} by PROFEssoR CHILD. With an Appendix, by PRESIDENT 
Goovwin, Trinity College. |6mo, Cloth =, . . ° o os 
1.25| PEIRCE, J. M. ANALYTIC GEOMETRY. 8vo. ° - 1.59 
ROELKER, B. A GERMAN READER FOR BEG INNERS. Com- 
piled by BERNARD ROELKER, A. M., Instructor in Harvard 
1.00 University. ‘2mo Cloth. ° . 100 
SYNTAX OF THE MOODS AND TENSES ‘OF THE GREEK 
75 VERB. By W. W. Goopwin, Ph. D., Prof. in Harvard Col- 
lege. 12mo. Cloth . ° ° ° ° . ° e ° ° 5 
VERNON, EDWARD JOHNSTON, B. A GUIDE TO THE 
ANGLO-SAXON TONGUE 12mo Cloth. 1.25 
5| WHATELY. LESSONS ON MORALS AND C HRISTT: AN EVI- 
DENUCES. Edited by REV. F. D. HUNTINGTON, l6mo. . . 
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DODD'S MATHEMATICAL 


SERIES. 





Cext-Dooks for Colleges, 


BY PROF. JAMES B. DODD, TRANSYLVANIA UNIVERSITY, 


Academies, and Schools. 
KY. 


The attention of Instructors is respectfully invited to the books of Prof. Dodd’s series, which are works of an established char- 
acter, and used with satisfaction in prominent institutions of learning throughout the United States and Canada. 


ELEMENTARY AND PRACTICAL ARITHMETIC. 


HIGH-SCHOOL ARITHMETIC. 
KEY TO ARITHMETIC. 12mo. 
ELEMENTS OF ALGEBRA. 


12mo. 
133 pp. 


12mo. 217 pp. 


KEY TO ALGEBRA. 
ELEMENTS OF 
TRIGONOMETRY. 

bles 80 pp. Sheep . ‘ ° . ° 


12mo. Cloth 


173 pp. 


364 pp. Cloth ‘ 
Boards. 


Sheep . ° 
HIGH-SCHOOL ALGEBRA. (Table of Logarithms from 1 to 10,000. 16 pp. ) See 306 pp: Sheep 


GEOMETRY AND MENSURATION. 
With applications to Surveyinc, Navicarion, ete. 


RETAIL 
291 pp. Boards ° 


PRICE, 
. $ 0.50 


84 


12mo. 


84 
1.25 
- 84 

1.00 


12mo. 237 pp. Sheep ; ‘ 
212 pp. Ta- 


- 1.25 


12mo. 


iG A Primary Arithmetic, and books to complete the series, are in preparation, and will soon be published. 


Dodd’s Arithmetics and Geometry are adopted for the public schools of New York, and several other cities of the country. 


Descriptions and many excellent commendations in our new Descriptive Catalogue of College and School Books, copies of which 


will be furnished gratis on application to 


PRATT, OAKLEY, & CO., Publishers, 


21 Murray Street, New | York. 





THE NEW AMERICAN CYCLOPADIA. 





D. APPLETON & CO., 
Nos. 443 & 445 Broadway, New York, 


HAVE JUST PUBLISHED 


cy American Cyclopedia, 


A POPULAR DICTIONARY OF GENERAL KNOWLEDGE, 


EDITED BY 


GEORGE RIPLEY and CHARLES A. DANA, 


Aided by a Numerous Select Corps of Writers from all parts of the 
United States. 


This work is being published in about 16 large octavo volumes, 
each containing 750 two-column pages. 
VOLS. I. TO XI. NOW READY. 
To be followed by a new Volume every three months. 
Price — In cloth, $3; sheep, $3.50; half morocco, $4; half 
Russia, $ 4.50 each. 
From De Bow's Review, New Orleans. 


“This great work, published by the Appletons of New York, has 
reached its eighth volume. It is oue of the most valuable C yclopze- 
dias in the world, and for Americans the most valuable. It is con- 





tributed to by many of the ablest and best writers of the South, and 
is as fair to every section of the Union as it is possible for a work to 
be. It will be completed in about seven other volumes.” 


The following notice in Silliman's American Journal of Sciences 
and Arts, for March, is from the pen of the venerable senior editor, 
one of the highest living authorities on the subject: — 

“In the American Cyclopzdia the articles on Science are numer- 
ous and valuable, and elevate the work to the character of a com- 
pendium of modern science. These articles are in most cases written 
with decided ability, and evidently by persons who are familiar with 
the topics they discuss. While many of the less important subjects 
are presented with luminous brevity, others are more fully expanded. 
Among these are many topics of Natural History. Chemistry is pre- 
sented with its equivalence and laws of combination, illustrated by 
many of its modern discoveries and practical applications; of the 
latter, an example is found in the full account of the manufacture oi 
gelatine, of beer, and bricks, and in the ample history of gas-lighting. 
Neology, voltaic electricity, magnetism, and other departments of 
pure or applied science, are treated with reasonable fulness. As a 
literary work the Cyclopedia is written in a pure and chaste style, 
and exhibits the candor and fairness which should ever adorn a 
record of universal knowledge. L. 8.” 


OUR SUBSCRIPTION LIST 


Already numbers TWELVE THOUSAND names, from every section of 
the country, which evidences the universal popularity of this Na- 
TIONAL Work. 


THE NEW AMERICAN CYCLOPADIA 


Is sold exclusively by subscription, and Agents have been appointed 
for almost all sections of the Union. In case, however, Agents are 
not to be found, we will receive subscriptions and forward copies of 
the work, free of expense, on receipt of the price. Persons at a 
distance may send money for one or more volumes at a time, it not 
being necessary to take the whole eight volumes at once, unless they 
feel inclined to do so. Those living in the city will find a subscrip- 
tion-book at our store, where their names will be eutered, and the 
| volumes, as published, sent to any part of the city. 

















RECENT IMPORTANT WORKS. 





Annual of Scientific Discovery for 18613 or, YEAR-Book oF 
Facts in SCIENCE AND Art, exhibiting the most important Dis- 
coveries and Improvements in Mechanics, Useful Arts, Natural 
Philosophy, Chemistry, Astronomy, Meteorology, Zodlogy, Botany, 
Mineralogy, Geology, Geography, Antiquities, &c. Edited by 
David A. Wells, A. M. 12mo. Cloth, $1.25. (Just published.) 


No other single publication, American or foreign. presents such a mass 
of fre-h, varied, interesting, and valuable information, adapted to the wants 
of persons in almost every walk of life ; and its acquisition has become a 
necessity to all who would acquaint themselves with the progress of discov- 
ery with each successive year. 


The Romance of Natural History. 
With numerous Elegant Illustrations. 
published. ) 


By Philip Henry Gosse. 
12mo. Cloth, $1.25. (Just 





Geographical Studies. Translated from the German of Carl 
Ritter. By Rev. W.L.Gage. With a Sketch of the Author's Life 
anda Portrait. 12mo. Cloth,$1. (Ready in a few days.) 


This volume contains the grand generalizations of Ritter’s Erdkiinde, his 
Lectures on the relations of Geography and History, and important papers 
on Physical Geography. 


Mental Philosophy 3 Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 

Prof. Park. of Andover, savs: ‘It is pIstiNGuIsHep for its clearness of style. 
perspicuity of method, candor of spirit, acumen, and comprehensiveness of 
thought. I have been heartily interested in it ” 

“ Earnestness, candor, and accuracy and elegance of diction characterize 
every page, and render the work as interesting to the general reader as it is 


One of the most attractive issues of the season. Its charming descriptions | Valuable to the scholar.” —D. II. Cocaran. Principal and Prof. of Moral and 


and admirable illustrations are giving it a marked popularity. The first 


edition was exhausted in a few days. 


The Pulpit of the American Revolution 3 Or, The Political 
Sermons of the Period of 1776. With a HisroricaAL INnrropuc- 
TION, Norges, and ILtustrATIONS. By J. Wingate Thornton, A. M. 
12ino. Cloth, $1.25. (Just published.) 


** This work contains the sum and subsfance of the whole history of the 
American Revolution.”’ 


The Puritans 3 or the Court. Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of “ Lessons at the Cross,’ etc. In 3 vols. Vols. I. 
and II. now ready. 8vo. Cloth, $2.50 per vol. 


This is a masterly work, by one of the most distinguished of living authors. 


Essays in Biography and Criticism. By Peter Bayne, M. A., 
Author of * The Christian Life, Social and Individual.” Arranged 
in two Series or Parts. 12mo. Cloth, $ 1.25 each. 

‘This is a book of rare literary excellence Its analytical powers, its 


earnestness of purpose, and its wealth of language, are alike remarkable.”’ 
— Mrs. Sigourney. 


The Christian Lifes Soctat Anp INpIvripvuAL. 
Bayne, M. A. 12mo. Cloth, $1.25. 


*¢ It is full of noble thought and brilliant illustration.”? — Hon. R. C. Win- 
throp. 


By Peter 


Thesaurus of English Words and Phrases; so classified 
and arranged as to facilitate the expression of ideas, and assist in 
literary composition. By Peter Mark Roget, late Secretary of the 
Royal Society, London, ete. Revised and edited, with a List of 
Foreign Words defined in English, and other additions, by Barnas 
Sears, D. D., President of Brown University. A New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 
* A work of great utility. It will give a writer the word he wants, when 


that word is on the tip of his tungue, but altogether beyoud his reach.?? — 
N.Y. Tunes. 


British Novelists and their Styles. Being a Critical Sketch 
of the History of British Prose Fiction. By David Masson, M. A., 
author of “ The Life and Times of John Milton,” etc., etc. 16mo. 
Cloth, 75 cents. 


“ This book is a hearty. honest and learned history of the British novel, — 





Iniellectual Philosophy, State Normal School, Albany. 


This work has been extensively adopted as a text-book in Colleges and 
High Schoois throughout the country. 


Moral Philosophy 3 Including Theoretical and Practical Ethics. 
By Joseph Haven, D. D., late Professor of Moral and Intellectual 
Philosophy in Amherst College; Author of “ Mental Philosophy.” 
Royal 12mo. Cloth, $1.25. 


Tt is scientific in method and thorough in discussion, and its views on un- 
settled questions in morals are discriminating and sound. It treats largely 
of Political ethics, —a department of morals of great importance to Ameri- 
can youth, but generally overlooked in text-books. In the history of ethical 
opinions, it is unusually rich and elaborate. 


Leetures on Logic. By Sir William Hamilton, Bart., Professor 
of Logic and Metaphysics in the University of Edinburgh. With 
Notes from original materials, and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 


This volume completes the Metaphysical and Logical series of Sir William 
Hamilton, and will enable American scholars to possess themselves of the 
invaluable works of this eminent author, in two elegant octavo volumes, at 
six dollars, — half the price of the English edition. 


Lectures on Metaphysics. By Sir William Hamilton, Bart. 
Edited by Prof. H. L. Mansel, B. D., Oxford, and John Veitch, 
M. A., Edinburgh. Royal 8vo. Cloth, $3.00. 


Hamilton’s Lectures on Metaphysics have been received with eminent favor. 
and already adopted as a text-book in Harvard, Yale, Princeton, and other 


| distinguished Colleges. 


| 


remarkable for its acute and philosophical criticism, and the classic purity | 


and elegance of its style.’? — Providence Journal, 
. 


The Preacher and the Kings or, Bourdaloue at the Court of 
Louis XIV. By L. F. Bungener. With a Likeness and Biographi- 
cal Sketch of the Author. 12mo. Cloth, $1.25. 


The Priest and the Huguenot 3 or, Persecution in the Age of 


Louis XV. 
the King.” 


By L. F. Bungener, 
2 vols. 12mo. Cloth, $ 


Plurality of Worlds. With an Introduction by Edward Hitch- 
cock, D. D., and a Supplementary Dialogue, in which the author's 
reviewers are reviewed. 12mo. Cloth, $1. 

XP The above works are worthy of special attention. Bungener is a 


writer of great originality and power; and © The Plurality of Worlds” is 
vne of the marked productions of modern times, 


2.25. 


Author of * The Preacher and | 





| 


Elements of Moral Science. 


By Francis Wayland, D. D., late 
President of Brown University. 


12mo. Cloth, $1.25. 


Elements of Political Economy. By Francis Wayland, D.D., 
12mo. Cloth, $1.25. 
The above works by Dr. Wayland are used as text-books in many of the 
colleges and higher schools throughout the Union, and are highly approved. 


The Elements of Geology 3 Adapted to Schools and Colleges. 
With numerous Illustrations. By J. R. Loomis, President of 
Lewisburg University, Pa. 12mo. Cloth, 75 cents. 

** It is surpassed by no work before the American public.”» —M. B. ANDER- 
son, LL. D., President of Rochester University. 


Principles of Zoology 3 Touching the Structure, Development, 
Distribution, and Natural Arrangement of the Racks oF ANr- 
MALS, Living and Extinct; with numerous Illustrations. For the 
use of Schools and Colleges. Part l. ComPARATIVE PrystoLoGy. 
By Louis Agassiz and Augustus A. Gould. Revised edition. $1.00. 


The Earth and Man3 Lectures on Comparative Physical Ge- 
ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $1.25. 

Prof. Louis Agassiz, of Ilarvard University, says: “ It will not only render 


the study of Geography more attractive, but actually show it in its true 
light.” 


Hugh Miller’s Works. Seven volumes, uniform style, in an 
elegant box. Embossed Cloth, $8.25. 


GOULD & LINCOLN, BOSTON. 
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“PROFESSOR WOOD'S NEW BOTANY, 
: New Edition, Enlarged. 





Teachers, pupils, and amateurs will find in 
peculiar advantages : — 


First. The Scientific Treatise, embraced in Parts I., IT., | 
and III., is remarkable for its comprehensiveness, clear- | 
ness, and brevity ; is divided into short paragraphs, suited | 
to the learner’s convenience, and each paragraph, with the | 
topic prefixed in capitals, is adap to recitation and 
reviews. 

Second. The Flora comprehends a wider territory than 
that of any school Botany now in use,extending from the 
Atlantic to the Mississippi, and from the St. Lawrence to 
the Gulf of Mexico. 

Third. The Flora comprehends not only our native, spon- 
taneous vegetation, but also one thousand species of cul- 
tivated plants, — almost our entire exotic flora, growing in 


the new Class-Book of Botany the following 


the field, the garden, and the conservatory ; thus render- 
ing the study of Botany as practicable in the city as in the 
country. 

Fourth.. The descriptions of species are unusually full, 

hic, and lar in style. 

oni The Tables for analysis are far in advance of 
those in the former editions, both in simplicity and extent, 
reaching now from the Grand Division to the Species, and 
by their peculiar form adapted to class-exercise throughout 
the entire route; thus rendering the pursuit at once a 
vigorous discipline and an exciting amusement. 

Sizth. The entire course of the study is included in one 
volume. Price $2.00. 


PusiisHEeD By A. S. BARNES & BURR, 


51 & 53 John Street, New York, 


Publishers of the National Series of Standard School Books. 





A Hew French Book, 


JUST PUBLISHED. 


A New French Course. — Specimen-Pages of Pujol and Van Norman’s Com- 
plete French Class-Book, designed for Seminaries and Academies, 
also for Private Students. 


NEW YORK: A. S&S. 


BARNES & BURR. 





After a careful examination of the specimen-pages of the 
new French course, by,Messrs. Pujol and Van Norman, we 
feel justified in calling the attention of all teacl and 


yee 


system of teaching French conversation. 4. Progressive 
lessons in translating, and selections from the French 
lassics, which are headed with biographical sketches of 





students of French to this work as one promising to be of 
great importance. It is not always safe to judge before- 
hand of the value of a forthcoming work by a few specimen- 
pages ; but there is +o much excellency in these few pages, 
and so many proofs of a real improvement over former 
works of the kind, that we have no doubt whatever that 
the book will meet with a favorable reception, and an ex- 
tensive introduction as a text-book. The work will con- 
tain, inone volume, a complete system of theoretical and 
practical instruction. It is divided into four parts: 1. A 
theoretical and practical grammar, on a plan entirely new, 
with exercises in both French and English, and a series of 
vocabularies, forming an adequate dictionary, 2. A com- 
plete and orderly development of French syntax, with ex- 
ercises in both French and English, and polite conversa- 
tions, illustrative of the idiomatical rules. 3. A new 








the authors. An appendix of polite and commercial cor- 
pond will ¢ the work. It is, of course, 
principally the first part of the book which will decide the 
usefulness of the work. The specimens contained in the 
pamphlet strike us as decidedly superior to any other French 
book we are acquainted with. Some points which es- 
pecially attracted our attention are: the brevity and clear- 
ness of the grammatical rules ; the judicious selection of 
the sentences for grammatical exercises ; the equal length 
of the lessons; the skilful use made of different kinds of 
types. in order to call the attention of the pupil to the rules 
of the lesson. Every page we have examined gives ample 
evidence that the entire system has been practically tried 
by the authors before writing it down. We are satisfied 
that the book will be a model. text-book, the peculiar 
features of which no teacher ought to omit to study. 
































Recent Publications. 





TEACHERS OF VERMONT AND NEW ENGLAND, 


DO YOU WANT THE BEST BOOKS ? 


THEN SEND TO A. 8. BARNES & BURR, 51 & 53 JOHN STREET, NEW YORK, 


FOR THEIR 


Rist of Valuable Cext-Hooks. 


AMONG THEIR LAST ISSUES ARE: 


1. Professor Alphonso Wood’s New Edition 5. Mrs. Willard’s last Edition of her excel- 
of the Class-Book of Botany. | lent History of the United States. 


Designed for all parts of the Union. The most! ‘This hook is brought down to the John Brown 








thorough and accurate Text-Book ever issued 
from the American press. 840 pages. Price, 
$2.00. (The old Edition is still published, price 
$ 1.50.) 


2. Pujol & Van Norman’s complete French 


Class-Book. 

Embracing Grammar, Conversation, and Literature, 
with an adequate Dictionary, all in one volume. 
Price, $1.50. No French book extant will com- 
pare with this excellent treatise for giving a 
thorough and systematic knowledge of the French 
Language. 


3. Mansfield’s Political Manual. 

Being a complete View of the Theory and Practice 
of the General and State Governments of the 
United States, — adapted to the use of Colleges, 
Academies, and Schools. Price, 75 cents. This 
work is exactly suited to the times, when the 
people of the nation should understand the prin- 
ciples of the Government in which they live. 


4. Mrs. Willard’s School Astronomy and 
Astronomical Geography. Price, 75 cents. 





raid. Price, 75 cents. 


|6. Zachos’s Analytic Elocution. 


Being an Analysis of the Powers of the Voice, for the 
purpose of Expression in Speaking. Illustrated 
by copious examples, and marked by a system of 
Notation. By J. C. Zachos, A.M. Price, $1.00. 


7 Peck’s Ganot’s Popular Physics. 
Being an Introductory Course of Natural Phi- 
losophy, with over 300 splendid Mlustrations. 
Price, $1.00. 





| BALTIMORE, January 28, 1861. 
| Messrs. A. S. BARNES & BURR: 
Gentlemen, — Permit me to acknowledge the receipt of 

a copy of “ Peck’s Ganot.” After an examination from 
| beginning to end, I do not hesitate to pronounce it one of 
the best (if not the very best) Essays upon the subject, now 
| before the public. I am delighted with it, and shall spare 
| no pains to have it introduced wherever my influence may 
be sufficient to accomplish so desirable an object. 

Very respectfully yours, 

| R. N. WRIGHT, 
’ Principal of Central High School. 


| 
| 
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